Abstract. The immersion principle is based on the investigation of the Fredholm integral equation of the first kind. For the Fredholm integral equation of the first kind, the existence theorem for the solution as well as the theorem on its general solution are proved. The basis of the proposed method for solving the variation problem is the immersion principle. The essence of the immersion principle is that the original variation problem with the boundary conditions with phase and integral constraints is replaced by equivalent optimal control problem with a free right end of the trajectory. This approach is made possible by finding the general solution of a class of Fredholm integral equations of the first order. In this work a method for solving the Lagrange problem with phase restrictions for processes described by ordinary differential equations without involvement of the Lagrange principle is supposed. Necessary and sufficient conditions for existence of a solution of the variation problem are obtained, feasible control is found and optimal solution is constructed by narrowing the field of feasible controls. In contrast to the well-known method for solving the problem of the variation calculus on the basis of the Lagrange principle, an entirely new approach an "immersion principle" is proposed. Key words: immersion principle, feasible control, integral equations, optimal control, optimal solution, minimizing sequence.
Problem statement
We consider the following problem: minimize the functional 
, The triple 
If problem 1 has a solution, then there exists an admissible control. Problem 1.4. Find the optimal control
One of the methods for solving the problem of variation calculus is the Lagrange principle. The Lagrange principle allows to reduce the solution of the original problem to the search for an extremum of the Lagrange functional obtained by introducing auxiliary variables (Lagrange multipliers).
In the classical variation calculus, it is assumed that the solution of the differential equation ( . For this case, the existence and uniqueness of the solutions of the initial problem for equation (1.2) are presented in the references [4, 6, 7, 8] .
The purpose of this paper is to create a method for solving the problem of the variation calculus for processes described by ordinary differential equations with phase and integral constraints that differ from the known methods based on the Lagrange principle. It is a continuation of the scientific research presented in [9, 10] . 
, 
F x t u t x x t dt
Note, that the problems (1.1) -(1.6) and (2.1) -(2.5) are equivalent. We introduce the following vectors and matrices
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We consider a linear controllable system 
is the origin function. 
t K t t C t t a v t K t t C t t K t t v t dt t I
is an arbitrary function, 
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where the vector a is defined by formula (2.16). 
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The theorem is proved.
Note, that: 1) the sets ), , 
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